A novel actinomycete, designated strain m16 T , was isolated from a soil sample collected from the tropical rain forest of Xishuangbanna, a prefecture in Yunnan Province, south-west China, and characterized by using polyphasic taxomomy. Cells were aerobic and Gram-reaction-positive, and spore chains were observed to be of the helical type, with elliptical spores and smooth spore surfaces. The novel strain grew over a temperature range of 15-35 C, at pH 5.0-11.0 and in the presence of 0-3 % (w/v) NaCl. The DNA G+C content of strain m16 T was 70.0 mol%. The main fatty acids were iso-C 16 : 0 (29.3 %), iso-C 15: 0 (15.4 %) and anteiso-C 15:0 (14.6 %), and the predominant menaquinones were MK-9(H 6 ), MK-9(H 8 ) and For isolation, a soil sample collected from Yunnan Province (5 g) was suspended in 45 ml sterile water and mixed well. Soil particles were allowed to sediment, the liquid phase was diluted 10 3 -fold, and 100 µl diluted liquid phase was spread onto the surface of yeast extract-malt extract agar (ISP 2) plates [6] . Bacterial cultures of the strain isolated were stored at 4 C on ISP 2 agar and at À20 C in the presence of 20 % (v/v) glycerol.
The genus Streptomyces, first proposed by Waksman and Henrici [1] , was classified in the family Streptomycetaceae owing to its complex differentiating morphology and subsequently its cell-wall chemotype [2] . Members of the genus Streptomyces are able to form an extensively branched substrate mycelium and aerial hyphae and have a relatively high DNA G+C content (69-73 mol%). Species of the genus Streptomyces are also characterized by being Gram-stain-positive and having cell-wall chemotype I, possessing LL-diaminopimelic acid but no diagnostic sugars [3] . Strains of species of the genus Streptomyces play an important role in soil because of their variety of metabolic processes and biotransformations and are well known for their ability to produce biologically active secondary metabolites, such as antibiotics, immune modulators, enzyme inhibitors and hydrolytic enzymes [4, 5] .
For isolation, a soil sample collected from Yunnan Province (5 g) was suspended in 45 ml sterile water and mixed well. Soil particles were allowed to sediment, the liquid phase was diluted 10 3 -fold, and 100 µl diluted liquid phase was spread onto the surface of yeast extract-malt extract agar (ISP 2) plates [6] . Bacterial cultures of the strain isolated were stored at 4 C on ISP 2 agar and at À20 C in the presence of 20 % (v/v) glycerol.
Morphological observations of spores and mycelia of strain m16
T grown on ISP 3 medium at 28 C for 10 days were conducted by light microscopy (BH-2; Olympus) and scanning electron microscopy (JSM-5600LV; JEOL). Cultural characteristics of strain m16
T were observed for 14 days at 28 C on ISP media, Czapek's agar, modified Bennett's [7] agar and nutrient agar prepared as described by Dong and Cai [8] . Colours were determined according to colour chips from the ISCC-NBS Colour Charts standard samples no. 2106 [9] .
Strain m16
T developed well on several media including yeast extract-malt extract agar (ISP 2), oatmeal agar (ISP 3), glycerol-asparagine agar (ISP 5), peptone-yeast extract-iron agar (ISP 6) and tyrosine agar (ISP 7). Brown diffusible pigments of strain m16 T were produced on ISP 2 media and Bennett's agar; melanin was produced on ISP 6 and ISP 7 media. Cultural characteristics on various agar media are shown in Table S1 (available in the online Supplementary Material). The aerial mycelium produced spiral chains and smooth-surfaced spores (Fig. S1 ). The morphological characteristics revealed that strain m16
T had the typical characteristics of members of the genus Streptomyces.
Physiological and biochemical characterizations of strain m16 T were carried out following the standard protocol of the International Streptomyces Project (ISP) [6, [10] [11] [12] [14] . Oxidase activity was tested by using 1 % tetramethyl-p-phenylenediamine [15] , and catalase activity was tested by using 3 % H 2 O 2 . Other phenotypic characteristics were determined as recommended by Goodfellow [16] and Williams et al. [13] . Susceptibility to antibiotics was determined by the disc-diffusion method on ISP 2 medium after plates were incubated at 28 C for 7 days. The physiological and biochemical characteristics of strain m16
T are given in Table 1 and the species description.
The cellular fatty acid profile was determined by growing the novel strain on trypticase soy broth (Difco) for 5 days at 28 C. The cellular fatty acids were obtained by saponification, methylation and extraction. Analysis by GC was controlled by MIS software (Microbial ID), and the peaks were automatically integrated and identified by the Microbial Identification software package [17] ; the database used was TSBA40. For chemotaxonomic analyses, freeze-dried cells were obtained from cultures grown in ISP 2 broth in a shaking incubator at 180 r.p.m. and at 28 C for 4-7 days. The isomer of diaminopimelic acid in the cell wall and the whole-cell sugars were analysed according to the procedures developed by Hasegawa et al. [18] and Lechevalier and Lechevalier [3] . The isoprenoid quinones were extracted and purified as described by Collins et al. [19] and analysed by reversed-phase HPLC [20] . Polar lipids were examined and identified using the method of Minnikin et al. [21] . The G+C content of genomic DNA was determined by means of the thermal denaturation method [22] with Escherichia coli AS 1.365 as a reference.
The major fatty acids of strain m16
T were iso-C 16 : 0 (29.3 %), iso-C 15 : 0 (15.4 %) and anteiso-C 15 : 0 (14.6 %). Strain m16
T contained LL-diaminopimelic acid as the major diamino acid. Whole-cell hydrolysates contained glucose, galactose, ribose and mannose. The predominant menaquinones were MK-9(H 6 ) (49.1 %), MK-9(H 8 ) (42.2 %) and MK-9(H 4 ) (8.7 %). The polar lipid pattern of strain m16 T consisted of phosphatidylethanolamine, phosphatidylinositol, phosphatidylinositol mannosides and two unknown phospholipids (Fig. S2) . The G+C content of the genomic DNA was 70.0 mol%. All morphological and chemotaxonomic features of strain m16
T were consistent with its assignment to the genus Streptomyces.
Chromosomal DNA preparation, PCR amplification and sequencing of the 16S rRNA gene were carried out following the method of Li et al. [23] . Identification of the closest phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon server (http://ezbiocloud.net/; [24] ). Multiple alignments with sequences from closely related species (retrieved from the GenBank database) were performed using CLUSTAL X 1.8 software [25] . Phylogenetic trees were inferred using the neighbour-joining [26] and maximum-parsimony [27] methods with the MEGA, version 5.0, software package [28] . Evolutionary distance matrices were calculated using the algorithm of the Kimura two-parameter model [29] . Bootstrap analysis was based on 1000 resamplings [30] . T , were 98.7 % (18 nt differences across 1430 locations), 98.7 % (18 nt differences across 1427 locations), 98.5 % (21 nt differences across 1428 locations), 98.4 % (23 nt differences across 1430 locations), 98.4 % (23 nt differences across 1423 locations) and 98.3 % (23 nt differences across 1377 locations), respectively. A neighbour-joining phylogenetic tree based on 16S rRNA gene sequences is shown in Fig. 1 . The phylogenetic analysis revealed that strain m16
T grouped with members of the genus Streptomyces and formed an independent lineage adjacent to S. jiujiangensis KCTC 29262 T , S. rhizophilus NBRC 108885
T , S. shenzhenensis DSM 42034 T , S. graminisoli JR-19 T and S. gramineus JR-43 T . The maximum-parsimony tree (data not shown) also supported the clustering of strain m16
T and recognized species of the genus Streptomyces. In view of the high level of 16S rRNA gene sequence similarities between strain m16
T and the most closely related species of the genus Streptomyces, DNA-DNA hybridization was performed as described by Huss et al. [31] with a UV-1206 spectrophotometer (Shimadzu) fitted with a TB-85 thermobath and standard software [32] . Hybridizations were performed using five replications. After the highest and lowest values were excluded, the mean was reported as the DNA-DNA relatedness value. The diagnostic amino acid in the peptidoglycan is LL-diaminopimelic acid. Glucose, ribose, lactose and mannose are present in whole-cell hydrolysates. The predominant menaquinones are MK-9(H 6 ), MK-9(H 8 ) and MK-9(H 4 ). The polar lipid pattern consists of phosphatidylethanolamine, phosphatidylinositol, phosphatidylinositol mannoside and two unknown phospholipids. The major fatty acids are iso-C 16 : 0 , iso-C 15 : 0 and anteiso-C 15 : 0 .
The type strain, m16
T (=CGMCC 4.7110 T =KCTC 29195 T ), was isolated from a soil sample from Xishuangbanna's tropical rain forest, Yunnan Province, south-west China. The DNA G+C content of the type strain is 70.0 mol%.
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